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PREFACE 


This document was prepared for the Mississippi Sound and Adjacent 
Areas Study conducted in part by the U. S. Army Engineer Waterways Experi- 
ment Station (WES) for the U. S. Army Engineer District, Mobile. WES 
activities in the project were authorized by Intra-Army Order No. 
FC-81-0020 dated 25 November 1980. 

This bibliographic document together with a companion bibliography 
comprise the preliminary products of an investigation to describe the 
ecological role of the invertebrate macrobenthos of Mississippi Sound 
and adjacent coastal habitats. The results of the study will be used 
for planning dredging and dredged material disposal operations in the 
Mobile District. 

This document was prepared by Dr. Douglas G. Clarke and Mr. Harry 
L. Horstmann, Environmental Systems Division (ESD), Environmental Labora- 
tory (EL), WES. Dr. Andrew C. Miller, ESD, assisted with computer soft- 
ware development. Work progressed under the general supervision of 
Dr. Thomas D. Wright, Chief, Waterways Habitat and Monitoring Group, ESD, 
EL; Mr. Bob 0. Benn, Chief, ESD; and Dr. John Harrison, Chief, EL. 

COL Nelson P. Conover, CE, and COL Tilford C. Creel, CE, were 
Commanders and Directors of WES during the conduct of this work. Tech- 


nical Director was Mr. Fred R. Brown. 


This report should be cited as follows: 


Clarke, D. G., and Horstmann, H. L. 1981. "Feeding 
Habits and Food of the Fishes of Mississippi Sound and 
Adjacent Coastal Areas; A Bibliography with Abstracts," 
Miscellaneous Paper EL-81-11, U. S. Army Engineer 
Waterways Experiment Station, CE, Vicksburg, Miss. 
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FEEDING HABITS AND FOOD OF THE FISHES OF MISSISSIPPI 
SOUND AND ADJACENT COASTAL AREAS; 
A BIBLIOGRAPHY WITH ABSTRACTS 


1. This document presents bibliographic material relevant to stud- 
ies of trophic interrelationships within ichthyofaunal communities of 
Mississippi Sound and its adjacent coastal areas. A very limited amount 
of research has been conducted on food habits of fishes in the subject 
areas. The bibliography, therefore, consists largely of references 
which describe studies in other geographical areas. An attempt was 
made by the bibliography's compilers to include pertinent references on 
taxa closely related to the subject ichthyofauna and on similar estua- 
rine and continental shelf systems. A number of the 83 references 
listed herein deal with specialized topics such as: (a) effects of 
fish predation on benthos, (b) feeding strategies as related to life 
history parameters, and (c) effects of competition of food habits. 

2. Most citations are accompanied by the complete author abstracts. 
Where the limitations in capacity of the computerized information 
handling and printing system used to produce this document precluded 
inclusion of an entire abstract, the abstract was truncated. Papers 
which contained no abstracts or appropriate summary sections were 
annotated, Annotations and truncated abstracts are indicated by an 
asterisk at the end of the citation. 

3. The bibliographic material presented herein is not intended to 
be a comprehensive treatment of the literature on trophic interrelation- 


ships of fishes. Rather, it is a supplemental updating of the literature 


on this topic as it pertains to Mississippi Sound and adjacent areas. 
Users should consult the sources listed below for more generalized 
literature reviews. A number of the references cited in these sources 
are included herein to facilitate searches by workers interested solely 


in the topic of fish food habits. 


Christmas, J. Y. and R. S. Waller. 1973. “Estuarine Vertebrates, 
Mississippi," in J. W. Christmas (ed.), Cooperative Gulf of 


Mexico Estuarine Inventory and Study, Mississippi, Phase IV, 
Biology, pp 320-406, Gulf Coast Research Laboratory, 


Ucean Springs, Miss. 


Swingle, H. W. 1971. "Biology of Alabama Estuarine Areas-- 
Cooperative Gulf of Mexico Estuarine Inventory," Ala. Mar. 


Res. Bull., 5:1-123. 


U. S. Army Corps of Engineers Contract Report. 1978. "Literature 
Review of Mississippi Sound and Adjacent Area," Mobile District, CE, 
Contract No. DACW1~78-C-0244, 251 pp. 


4. This report and a companion bibliography on macrobenthic com- 
munities (with emphasis on animal~substrate interactions and secondary 
production) are products of a study that will analyze the trophic support 
potential of Mississippi Sound and adjacent areas' benthic infaunal 
communities for demersal bottom-feeding fishes. The results of these 


analyses will be the substance of a future report. 
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HADEN, BREVOORTIA TYRANNUS, IN RELATION 


zZ 
oO w . 
Wn £ N 
al a 
wow 
aqan | 
one 
yy A 
ot 
ro 
“Zeus 
au <«eiom 
Tita) 
Q wor 
z zxro 
<q 2a” 
aa 
- +O 
a = 
+ utd 
wu ora 
na Ww 
wHatt 
zro Ww 
aaAoOor 
oe Lend heeds 


wv w . o& 

Q @r> 

Z wOor> - Zz 

we EHO we 

4 eZ AX 
wreDAWHaI>M 


WORHMMKOUF OZ 
AaxitZtoanror 
wi zee Iwas 
Hog aAWwew ru 
ZOSWAeOeLE 
Ooaxrt WwW anor 
ZOrws>Owea 


ry rAZNAW 
zeus < zZ2=x 
MII OMNI > BOO 
_ FeOwOor 
W-ZIrH OAWWT 
Ww 
Mp pliner ou . 
Ot DAUTrOet xmMyM 
w 7 HO FZ 
ar nwawganAa oO 
NNHstlTOOAWOOM 


FO SWE rr 
Nuun wO wet & 
Mew T° wow 


TMNHInAOZANOwWW 
Peer SO&Wror 
zzrwm OY wDO 
eetWere NE DWaAMNYO 
aiorazw ree 
was DIWONODa&OA 
WORD EZMDIHE HS 

wEezetOoarwew 
OuxKHOraeratron 
FOOMOOOMEF OU 


34 


JUVENILE FISHES WITHIN ARTIFICIAL WATERWAYS, 


iad 
— 
- wt 
z mmr ae 
[ve] rrO 
> aw 
woOtHiLZ 


moor Ow 
re HZ Wr 
urdtnsadt 
MOODrFrFA 
Zz soow 
eZ wan 
mo <a WwW 
ete =O L 
areuwdtzy - 
ODwWa DrHM 
MNmMsr40OsI4 
wer>eti ow 
QArOoOYr De 
rFomweouwadt 
avoand 
enn FLSes- 
<Q Ow < 
=z twee rene 
Ow fF FID 
fu Tessie 


RFOCAarHH £ 
OWZArEWO 
wit <tero 
weUOTAMrU 
At FU 
Q oat OZWN 
rftawZzew 
Wor ToOormM 
He wre aeew 


reOWL “xo 


er OAZe rw 
~ me Zuo 
eOAtrEAIMH 
zat zeta 
wxrzoxZrun 
WW wawD CO 
wo bw MoO 
SMW i WwtM 


wOuWwr ao 
TAeHodtoOarn 
PRUOFERL 


35 


° z Zz 

a ™~ oO wn 

Ye NOR + WI uw 
ie D N&Wwwewe XK Fre 


jo) 8 OFWrFOTOZIMYXKO<S 
ROD KYMHE ZH Wee 
zw “1 OFA&e DEHTAuwH 
Ow MtOrF NOOTVAWL - 
SOTroraAar4 We Zw “NAN 
reer O40 O WHO WE Wi 
Cre DY eH 2SctbrORZOWTONbr 
DMUTINGHUO Arar <i 
O BZrOr>Onaw>Z wMVorTar 
Lar ZlZiIeENesrOuw YH 
m>AOT WOOF Were FOrete 
wD Kak WY Zoa NONZ 
wn L2>RF OQ wWteos uct 
RIOUONOS 4H 6 HOMr Zee 
KJEDOOCeWWTRHHDZWMOWE 
Or-LESE AITXN4IQ wo Q . 
OW Oturitlt DHQ Wr Mier 
AONKFED RFuUDOeZwWrEwwy 
OonMnwm OOuUaArawwoanrzy 
z (Os ZOtHZHBO Hw OW 
OLYMAMNIr OOF & tur OZ 
CWONWwl es INF DZwyn 
Tuy SO DOG VHS FDU Z Wa 
Vv ZOQYMO <E ZOdtAnHOoOwr 
AW -Ar O>wn<t COW 
SOWDrFO FPOZHrFWEUW s+ oe 
ZZOMKWNWHCHYrNOWNOrF Z 
PH ZOr Tweet rr OOWa 
RFERNZrerLOrF WOT NEDA 
WrAee W CEZMs COVES at 
NW>wOUWnIO FZ On Ow FT 
zeke Oe¢rTANVNOWsrF -OTMNZ 
wi rer OM RHF OWUZuUr-e i 
FOACtAatN WuwOrdtZww a 
ZHExKOWM Owadeo OwnMowWw 
SWreEMTOSZ TWD KSI Ee 
Yr Flatueofao -TrOoOTr wo 
OwWoo ~w WOHORKFrONZaISOW 
ZSZONARSRrWWOS>D rPWETD 
“4H >I1O FWe WOWTENINZS 
AXM*wWwoeaoanOr ZU ma krHtO 
WZeKHWDIMNIMNHO Wr ++ NEw 
wom-a Z Zo OW Er 
we OwwZWAZOrZ®i exe WM Oo 
Fr MOUOFWIMNOH OWE ZE 
-f<£ZWwW ALZArOnMMZ <aABOwWOD 
= NeXWOeEet sere ZO Herewm 
om Ww ArHD mo <w CO RRWw EZ 
sa OF F000 -OZFOQDYCOM -THtsza00 
Uew~ BZITMaAZwW OOWOrnvnoer fo 
. eA WHEE OME wodtwodZzy >+D 
ft wth FMWO HO De rereuUrlowwitwnz 
. <€5 wortre-Ow+o w enrRTAZw 
SE eres uw eYEowdt CO €ULO’- F OW 
- WHY WSO FTHurNZidoud> wro> 
Z2Z 2D YY SeZ Fe KORY Ss ZHKOew «KK 
oO 
Ww 


EEDING ECOLOGY OF POSTLARVAL FISHES IN THE NEWPORT 
137-144. 


Ww M@ A er OTOYRZAZZrRH ONXAZO 
“Ow OZANTI owes aZ >+>Mo w 
SW Wr AwtOPOA >See OME YDITHY “rot 
WWW> OF SOR eeMNZDWN OFF AMSO 
TDAH Ot ate OOdtwW> Eyed wee 
Maer OeU Wet  TIAOCOrOSTFORZGUOW 


36 


in WO Fe Ww 4 

~ > ore uw 

i = a Fra O83? 4 2 
N OUMNrF ON z tow 
La reo MuUudto NO Laat San 

. WwW uwtOrZ Wr ZO Oo 
4 Qnow On Oo ow att 

ive 4s WEA NH ewe>oaoZg 
Nn a Wr dO -wWeWwr worn ™ > 
a> ~Huea 2 Ne rt mn w 2 
=a wordt > OQwAaAZzrnatwArtano 


om LYN LOUNOSTWare ONeOoOrre 
ad O uMzy Dar ONZMWHOoOK 
Nt Iw DIOWOATDawWerrENS 
ou W NetMuUeOoWHOSG NOInrA 
Ho ZeErat QOI>S HV OWrEOYTD ! 
wo Of00 wWroOwWr we ZO i 
Sand MH FO rs AY ZHawso w«O 
x FOASHAet ZA LxOO j3atta 
wo VWUOTW EM>re MHD -m& > 
oct ZH OF ZOOY4OUVrFrYVOWN & 
— DARACH ONO N CNet 
o< LDNHO SHeMNMHY OOF BT 
a 


~ Rut Y OYE eS KDW OO Wer 
Od OMNTAOCWHOETWMOAWO AaATH 
=) ee Ot Zades Oud -Wwotw 
HZ Tw wCeCa eevee Zurze 

ie Qaar OH4~trawnyn ret yz 


. Ow > Ot Kt FON EXWO 
b aes) CBr weratsNoOnzawe 
a) F AMYAQD WOOHMaTHwWaAOor 


AZ> FraAOaOYFr ARMKIrFITIH 
an ZrIMtI>-AINV> WwWZeLOareHeNe be 


Wik ino OC sEae NMOS OWO 
ef GOSH UGUMNDOWS OtWiWoaw 
Zz ita FOMWW YW NONSOXNOrWL 
< OD WtsoatwOode ZurH - Ww 
a Za OtAuUWNZD WOOV se <> etl 
i -— OZ Za Mrtk ff O Iw ww 
we aD AO -OPOMCOT MOetwxe Wewirw 
us 
=x 
Ww Zt D atu Saxe O OwrF EM & 
tri ayn MO wWeisiOtTO WOM dauurys 
ig Za Aetaqt -r AO >t WOH O- 
um WOw mR Ok OU HO 


Zona *ZOWW WAOCOHZOZOASRww 
andro} ZOott- Zxuw YO Odt>+Z> 
TOAGAR OOMWTHItO -2at ZHeEd OC 
Q wor wor WwW ODMWNO>Or w = 
ZsWeHR KPOOMKOAYMIWMRe He >DOOTr 
qTOuwoO DOAWOWOOS>HEM-EZHAOrFrMNS 
Pe oe Oewik SC ZFIeKHODwWrO tO 
. sEN ROK WTtONaIMIO fruUuWd 
> — NN @RODTWw SO sruz O4Huw 
>» aa FEDS FOREN EOMAOW 
O 22" Ww Zz Oomorre a 2a 
— DO HO ZHOAMNTA OMMmoa wOodtw 
a MOM NM DQ ew WWNMNS HBYVRwWLoake > 
«x <n nm aar ‘OO AMO>rFAaH 
Ts) Boe 4wINZIOMNUNMNWO FT -FDOe 
z eet AGTDOWWwWeRODDAeRuIDWwW Mu 
™ “DE SNIAQOKAZ KRrMNUKZDOTH B& 
= 


ca aoe os ODAUWw> NWN ZOAa 
HARE Ee WEF re OKA O- tw rus 
anv AZMIN-OZOrRRR UE OEM 


OAnsqO Wet AgTROOWWZAAONOMWe 
MHOXKO YKNEZMrFOUQMA MM 4ONOQTuw 


37 


z w 

uw mm 2 
mw ~ FZ od 
remo a ee i 4 
aH m WM unm +O 
OwrF- we WwwoD £ 
Zrowz wz wr-a D> 


qt OO >wxrooO acd 
wroswrw <> oer 
TT RMN E> tow>> 
re actetuww ZZ Wear 
q DeerxcOnvnrawn 
Zeu O aM Dpodton 
mrOMw® wWwrIwsEoZ 4 
O Were ft HwWwwreo 
OOWPFSnNaoQ ret MmDxX< 
ZNDIM Tw Na “OW 
mH OD aAMnAoo A 
KAHN Zes DUOZWer 
a> WwW ZHuNrM 
5JOtstFErord+0a0 
OZAM Me Wk SM ROL 
O DZNO wKCOWoOAO4 
OOaAwrye - msODtwed 
FOYOMMM wo 
oa w ar> Deze aD 


RM FISHES 


< we eFOwWOraAZAwAU! 
; Oe eZ HDeHOrOMaA ) 
' too) er MUA > Loreen 


Ost FE eNO + MWDwTrDswD 
em oY aotwsrt oO Qnnz 


- I Od 1ouxo “Ge stk wort 
Zu uMnosd w ww << oO 
ie wHwWwoorsa>x ALipes ert 


au OQeaO Oa Desert, 4 e 
Zorn fro wW mraOumD+lw 
at<« Ot aro WNL Ee 
= Fa) TMH AAaatew Ft 
ZS rue WL MOT sHwWIWNNL s+ 
O NE OWtORUert us we (veneg) 
ao wz Aw Doaruzrgz -dWw 

= YNE>IsQoO wOowt-O 
“SMOoe WO OU OAT wae 
MFO of WorMOUwiUMN 7 
- €O CTX AHL xKMrHOAHO 
w OO WOR settee OWEN 

Oozw aw ctu w Hyw> 1 ro 
az a~« MuaMDdznNM+- AT2Zae 
zz OrHD MwWZANOl 
qt ws M uM “Mor ww aos 

wt BAO ONOMDs ite “aWMEw 


* FO HOARMAOFT w<D Ww 
Z ur wut DwOSswWM¢MET se 
7 AZ OZHMNS xrat ord 
we ut C(I DDHKOANVYr T+ Zde& 
. Oo AaOOnwW Kr w>Oorm 
Zz wu Orn eOEMOW *ZoDTraw 
O OF OFFOUO A>HrYNHNe re 
| cashes uw Wh Desrawueroze 
Maoadt Rus edt reOmMotw 


znaoc WwNPAaTcTrordZEww> 
anoO TwrOW Ae AKOMOOE 
SZ rRMHOETMNDIM-IOOOr 


38 


SELECTION BY WINTER 


NGS,C.D. 
A 
E 
A 


VI 
74 
AS 
OU 
AN 


39 


MORONE SAXATILIS, 


TRIPED BASS, 


WZ 


OCH,.C.S. 
A 
L 
E 


. wre Ww 


Ww w raz MM . Qa wn 
on) ewexo tw oO a Ww >< 
Aa>UNE "moO <T A -w a Frm 
Co en | ole ANY OM FH TXKANMN HATH 


RDWMNLMWwwY WwW swoNnWWMN w~oOyan 
QZ OLA D Flr AZaturrnwd 
~« Zz Wum SHAE ZHMOWMTmMa 
TEGHeRHHWM NITE DE Zitra 
NOW ZZron SEauomtonwue yvyow 
CHOW ZZ ee OOOKWIOTREe 
WLOWOUOWHZ MTA ZwuomMm natn 
z OKKA HH DOWSWW HIrH>S> D 
Oe->2wOwnwm NMNZrFEeEFE NY AWOZuct -YO 
eamato OAWZHWY sH> wre tw [aTS) 
OZ we SW WHTEHOANIYKNOOeCWZO 
THQ hea twoda NL Wa YewND 
4WsDwx<aeW> ZH reYZOWWINO> 
“Om QztDAr-OOeNF TD ZeKaAIMNNH4 
MAeDs>wH FOW LOTHer +t << - 
WdtkrewI>W O tO MN - OF we 
WOO BMWHEZORPH os NOUMUOMNTHIH& 
MQ <tHrOMWW Zt A>-ATeMN row 
ROWS Zeb Se WHIFF od > ZOdCZ 
AF NEWZ ZO -Owy HOvOozrw 
WOW HH LIWNHO>-ZMMEOre wW ww 
BOeMWxKHRO YE>o>tZnnwtorasmg 
SZWMHOVOeTLOWOrFWFE HSK Yt 
we BeervonmMoarerrariodarundto 
ea DA + 4} WMODO at Nee - ~ 
OAnNAamMauwunaw Za 2OF &xK>eZT 
ZZ << OO WH +LENMROWFO4OnHMR 
row WOUDQ FZ yADONSeZWXe Ir 
AOL “OUONM -W> ADMZUO AcTaAXNH 
DWMrs += MWAOT>HMN<I & -AMAOW 
AR OMF VOUMNFOSAMYWOA ONOWSWWree 
aww OZOwNoOrT aAaIA NEZ LZKowo 
SOQWZ Ss Hw UGKMANW +t Wiwoadtw 
COMNZWERMOW W FZ H2ZMOreXKwoO wa 
<I AMAWOOE -OMNMeO Zeet w WH 
OE -O FDA FZ VNOWKTHADO WIT 
ZWAZINONNHOrnwWe >r-wWOWTWr-ZO 
SOND Ze AZHHINMNO OOf7004M tw - 
AIROrOOZOxHrR A WMH NHOULre > 
eCTHOAOO WOtZ>uUZstKoOoO TFT OerdZ 
<< Fe OW WEF THOMA IE We ZO OED 
WEF © AHF ZH sMOuwZzwW WreEaAIO 
HOWHTOUULZTOrRMWITO HOMO ZErRMN 
ASDZEOKHHOCWe<C TE OCWMOnNwWeL 
THOT uwOUK WO UZeEIHeKoO Ow 
BO Der Ww EMW FEF AOQVZswreeZwr 
OCAKrRHAAaAn rer -O +O AWW bf 
aww RWOWWOWNMMOZHWOZD Aa wW 
sere FZ ATAROWwWNULOKT ws +s HUTS 
OCOOwOnRrwWDFrE srt NWR OTOKNEH 
bwoZe<ft>4 OORMY o> OO FN 
OnOH FHOWrFW wWOMNW ZZOWO wanNW 
AMIN ZUZ KN -M OAVOwnwZzZoaowyw 
AQT NOPRW LOWWO RoOnmwwtey 
LOR VAO> Rw ZreDdDASE-eCLEIOKaes 
- Rip DREW & Ie wu D> <Owz 
OuworvLTrT MNT Zewort>oawnneiiw 
rFaerOoonmuUwWwnNn wey> AW wZMWw wW> 
WRHOOeHRTHLOAWZURY FHawOod>urs 
ARATUL-+r LOH THOr(fLOV~ytomtoan 


40 


= 
oO 
oc 
uw 


AGRUS LINNAEUS (SPARIDAE) 


NA 


[sl 


ao e [4 a 


ZeZz at wy D> 
mon © Dw O<t oO 
ZeoweXHT Om a sOn 
ZOZZOTO <a qMuot 
OL ALU Oe x HAR YO 


NEN ZorMwwwy OOuwnw 
NOSWesws TomHswoawore 
Oo KMeE~O SFr SU 20 
mua no Ne arte 
Or WWE er rTeOUOr 
ROWE OrUAO*WORAoOZoOS 
Ow~ Ofna Wet ow wo 
VZWOOUZENXAEDE oy -Dwa 
TF SZOunAaIHHR UO>EHOGOwWw 
Le O jAUMOMNOFrONnAW Oo 
*LTUEWOMYOA A>MNKeNOKeZD 
nom TOO we O auwa 
> Ar AxdQswaAan wo 
Aotgnw uu A FT wrzyee 
OF Zu00rOASwWrAOArARHrA 
Tl uH1O SwtoO wwnet w 
AerHt ONWed zuewnqnm> 
rerruUtNvYOoOWwWoO OW WwW © 
Ww atZMNSwDd w -FzZOONX 
PeOtOwO MONSHXuUnOZWO 
[e"4 OoarnaoO DstD Who 
Owr CLwWwO ong «awo 
AZOWVWONe MoO atrwwz79 
OHOZAOQ NAOZ Fum w 
AOw MEH ei wwa 
— CEaeNwwet Zi. OF «ney 
~SEMDITrwWDOQR wrAwe 
O FroOsrLtOrF wWwot ZO 
Os iW xLOe>eE - 
Oonwn |! MNunzoowenvoyrew - 
LOMrM> DOWHOZDIAOOWNE 
EO RO Rr WOOF 1 meee 
QD AWZOXHO -DO>OwoIOMH 
woe GWCOWwWwWNoCoO FW [=] 
OOrr>ran> Aw a tus 
ctw ZBHHAKWNOLT « -CWMw 
BOER DQUWOLTMMr- ZT 
Sw O wH etonmu WO OF 
BRE ‘DW NETH VuHTzZM 
OOrRMDRFESM RHWOnUHetZ 
LweZeatdtOoM>rOrtaezw wo 
O4muwWMN SrD-Matre wWzZM 
oa OFbett- dt uw OF>PZE Fe 
NOAKZTOKOIM> UWrK-OIANASY 
FoOozwt OMOdMMTO ~~ 4 Ww 
O FNAOMKY FTE oH OO WZ aw 
Cen wmow Q XMy aH 
OeLAZOLAT * -OOMsy4 -Oorw 
re Xi DEIbrNNOZA <Naer 
Odt>uy ZMOue *ZAaAcahnaA 
WLEOWOOSkeTI It -ONNO ww 
Pu WO > <Wwer Zw AUAYO 
HIT i et HMWOOMWWVN OO Zz 
me ee MK ZS TON “3 
AAWDe<rt Re -ZwezeewKHo 
wtOwWr EWN eKawsrodcZ 
Orns MPDMNTALT>DoOzZwo 
HO HOW ZHAHOWODORWeoe 
ArRSWZVWVODAHIOLOYONANeE ao 


41 


TWO SYMPATRIC SPECIES-PAIRS OF SKATES 
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In accordance with letter from DAEN-RDC, DAEN-ASI dated 
22 July 1977, Subject: Facsimile Catalog Cards for 
Laboratory Technical Publications, a facsimile catalog 
card in Library of Congress MARC format is reproduced 
below. 
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Clarke, Douglas G. 

Feeding habits and food of the fishes of Mississippi 
Sound and adjacent coastal areas ; a bibliography with 
abstracts / by Douglas G. Clarke, Harry L. Horstmann 
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